Abstract. Cervical cancer is the second most common cancer among women in Argentina and the mortality has remained unchanged for the last 30 years. The 2011 national implementation of human papillomavirus (HPV) vaccination will be a key component of future cervical cancer prevention. Vaccination of young adult women is not included in the program, although these women could also benefit from the vaccine, especially in underserved areas with a high prevalence of HPV. However, research on acceptance of HPV vaccination within this group is scarce. The aim of this study was to investigate acceptance of HPV vaccination, the correlation between acceptance and cost, as well as other factors and perceptions of HPV vaccination among young adult women in Argentina. In total, 174 young women aged 18-30 years were included in this quantitative cross-sectional hospital-based study in a low resource area of the Mendoza Province, conducted through structured questionnaire-based interviews. Multinomial logistic regression models were used to investigate correlates of acceptance. Acceptance of HPV vaccination was high if it was free (95%) and even if it was not (75%). A significant positive association was found between acceptance and belief in vaccine safety (p=0.01) and between acceptance and not being a welfare recipient (p=0.00). Nearly half the participants incorrectly believed that they would be fully protected against cervical cancer after vaccination. Our findings suggest that acceptance of HPV vaccination is high among young women in a high-risk, relatively underserved area, even if vaccination is not free. Extensive misconceptions about the vaccine, however, highlight the need for further education about HPV vaccination.
Introduction
Cervical cancer is a major health problem and the third most common cancer among women worldwide, with 530,000 new cases and 275,000 deaths in 2008 (1) . The global burden of cervical cancer varies considerably and >85% of all cases occur in less-developed regions of the world (1) . Also, prevalence is high among younger women, rising rapidly after the age of 30 years (2) . However, cervical cancer is preventable due to its etiology, which is attributed to human papillomavirus (HPV) infection (3) and through screening for the early detection of precancerous lesions (4) . The recent introduction of primary prevention by HPV vaccination offers the possibility to greatly reduce the global cervical cancer burden, particularly in regions with insufficient screening coverage (5) . The preferred strategy is that HPV vaccination be introduced as part of a coordinated program for cervical cancer prevention (6) .
There are currently two prophylactic vaccines available. Both include HPV16 and 18 (7) , which account for ~70% of all invasive cervical cancer (8) . A recent meta-analysis of randomized-controlled trials found these vaccines to be well-tolerated and safe and to provide high levels of protection against persistent HPV infection and cervical disease associated with HPV vaccine types, although the need for trials addressing longer-term safety and efficacy was noted (7) . The American Academy of Pediatrics recommends routine
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vaccination for girls aged 11-12 years with 3 doses of the quadrivalent or bivalent vaccine and catch-up vaccination for females aged 13-26 years (9) . The burden of cervical cancer is particularly heavy in Latin America, where ~68,500 new cases were reported in 2008 and where mortality rates remain high (6, 10) . In Argentina, cervical cancer is the second most common female cancer, despite more than 30 years of opportunistic Pap smear screening, frequently beginning at relatively young age (10) . Women living in provinces with a lower socioeconomic level are reported to be particularly afflicted by cervical cancer and HPV prevalence among these women is high (11) . A meta-analysis found the general HPV prevalence in South America to be 13% among cytological normal women, with the specific prevalence in Argentina ranging from 15-46% (12) . In 2011, Argentina initiated free HPV vaccination of 11-year-old Argentinean girls (13) . There is no subsidized catch-up vaccination for young adult women and vaccination outside the vaccination program of young girls is limited to the private sector (14) . It has been estimated that 74% of all cervical cancer and precancerous lesions in Argentina could be avoided if HPV vaccination were to be used as primary prevention (15) .
A recently published study on vaccination acceptance from the capital city Buenos Aires reported a high acceptance of HPV vaccination among the 1,200 women included (16) . However, to our knowledge, there have not been any published studies on acceptance of HPV vaccination in other areas of the country. Since the populations outside the capital have a particularly high risk of cervical cancer and HPV infection, such investigations are urgently needed.
Therefore, the present study was undertaken to examine acceptance of HPV vaccination among young Argentinean women living in a non-metropolitan, low-income region of Argentina and the correlation of this acceptance with cost. We also investigated women's perceptions of HPV vaccination to better understand possible behavioral changes after vaccination and examined the awareness of HPV-associated disease and future theoretical screening practices.
Materials and methods
Study design and data collection. This quantitative crosssectional hospital-based study was conducted through structured questionnaire-based interviews and written questionnaires at the Diego Paroissien Public Hospital in Maipú, Mendoza Province, Argentina. Between September and October 2011, a consecutive sample of 228 women attending the Obstetrics/Gynecology Ward and the Outpatient Gynecology Clinic of the hospital were invited to participate in the study. To be eligible, women had to be 18-30 years of age and have no known cervical malignancy or acute medical condition. One of the authors (S. Alder) conducted all interviews.
The questionnaire was based on and was virtually identical to one used in a recent nationwide population-based survey on the acceptance of HPV vaccination in Sweden (17) . Minor modifications were made before and after a pilot trial aimed at adapting the questionnaire to the Argentinean population. The questionnaire contained a total of 54 questions divided into six sections: demographics (part 1), sexual behavior (part 2), awareness of HPV-associated disease (part 3), general perception of vaccination (part 4), acceptance of HPV vaccination (part 5) and screening practices (part 6). As in the Swedish study, the causative role of HPV in cervical cancer development was explained to the participants before they answered questions on HPV vaccination acceptance, but after answering questions on awareness.
Ethical clearance was received from the Ethics Review Committee of the Diego Paroissien Public Hospital. The purpose of the study was explained to all potential participants and all those who agreed to take part gave oral consent prior to participation.
Statistical methods. The basic characteristics and frequency distribution of the pre-coded variables were calculated using SPSS, IBM version 20.0. Acceptance of HPV vaccination (the outcome variable) was categorized into: i) unsure/unwilling to vaccinate, even if vaccination was free, ii) willing only if vaccination was free, iii) willing even if vaccination was not free. Associations between each of the independent variables and acceptance of HPV vaccination were assessed fitting multinomial cumulative logistic regression models using SAS ® , System 9.1 and estimating odds ratios (OR) with associated 95% confidence intervals (Table III) . Unsure/unwilling to vaccinate, even if vaccination was free, was set as the reference category. The frequencies of some outcomes were too low for multinomial regression analysis to fit and in these cases, exact estimates and p-values were obtained. For each independent variable where the omnibus p-value was <0.05, multivariable regression models were also fitted including all other covariates where the p-value was <0.05 with the dependent variable (Table IV) . All p-values were two-sided and based on the Wald-Chi-square test and p-values <0.05 were considered statistically significant.
Results

Basic characteristics.
Of the 228 women invited to participate, 200 (88%) agreed. One hundred and seventy-four women (87%) were administered the questionnaire-based interview, while 26 (13%) completed the written questionnaire independently. However, due to the poor quality (predominantly missing data) of the responses in the written questionnaires, all data obtained by that method were excluded. Thus, the final study population was comprised of the 174 (76%) women from whom data had been obtained exclusively by interview.
Median age of the study population was 23 years and 84% were married or in a relationship; 71% were housewives/unemployed and half had an annual income of <170 Euro. Almost two-thirds of the study participants were welfare recipients and had less than a high school education (Table I) .
Acceptance of HPV vaccination. Altogether, 95% of participants stated that they would be willing to be vaccinated against HPV: three of four were willing to be vaccinated even if vaccination was not free and 20% were willing only if vaccination was free (Table II) . Among those willing to pay for HPV vaccination, the 10-90th percentile ranges for the acceptable price cited was 3.20-49.17 Euro per dose, with a median of 11.50 Euro (data not shown).
Other correlates of acceptance. A statistically significant positive association was found between a woman's belief in the safety of vaccination in general and willingness to be vaccinated (Table IV) . Uncertainty or lack of confidence in vaccine safety in general was associated with lower acceptance, regardless of cost. However, women who believed vaccination to be unsafe were even less willing to be vaccinated for free (OR: 0.07, 95% CI: 0.01-0.49), while those who were unsure were less willing to be vaccinated if out-of-pocket payment was required (OR: 0.05, 95% CI: 0.01-0.51). An inverse association in terms of p-values was also found between women who were welfare recipients and acceptance of vaccination if out-ofpocket payment was required (OR: 0.11, 95% CI: 0.01-0.99), as well as an association between having heard of condyloma prior to the study and vaccination acceptance, though confidence intervals here were wide. Also, an association between belief in vaccine effectiveness and acceptance of HPV vaccination was shown in the univarate model (Table III) , although it did not sustain statistical significance in the multivariable analysis.
Perceptions of HPV vaccination. The majority of the women (63%) stated that age 14 years or below was the preferred age to initiate HPV vaccination (Table V) . Nearly half the women incorrectly believed that HPV vaccination would offer complete protection against cervical cancer, while only 29% knew it would not. Three of four women would not consider having unsafe sex more often after HPV vaccination, while 10% stated they would. Three out of four previously screened women stated that they would continue to participate in screening at the same rate, while one-quarter stated that they would participate less frequently. Meanwhile, the majority of non-screened participants expressed a desire to undergo screening in the future; only 4% did not. Concern about possible side-effects was the main reason for abstaining from HPV vaccination, followed by concern about its protective effect.
Knowledge and previous screening participation. The majority of the participants had heard of cervical cancer prior to the study, over half had heard of HPV and almost one-quarter had heard of condyloma (Table VI) . The highest awareness was for cervical cancer screening, which almost all respondents had heard about. Just over half of the women had participated in screening at some point in their life and the participation rate increased with age. Less than one-third of women aged 18-19 years had participated in screening, while half of women aged 20-25 years and 84% of women aged 26-30 years had participated.
Discussion
This is one of the few studies on acceptance of HPV vaccination from Argentina and the first from a non-metropolitan region of the country. The comprehensive questionnaire addressed several aspects of vaccination acceptance and also investigated the potential for change in future health-related behavior after vaccination. Additionally, important data on current screening practices among study women were obtained, which is yet another relatively unstudied parameter in Argentina. The present study found that the overall theoretical acceptance of HPV vaccination was high, with 95% of women saying they were willing to be vaccinated against HPV. This overall figure was somewhat higher than those from a previous study from Argentina (16) . Furthermore, the present study supplemented earlier material by investigating women's willingness to pay for vaccination, since national vaccination programs do not cover young adult women. Surprisingly, it was found that three out of four study women were willing to pay for HPV vaccination, despite their limited economic means.
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The previous Argentinian study included 1,200 women from Buenos Aires and found that 75% were willing to have both themselves and their daughters vaccinated against HPV (16) . One possible explanation for the higher acceptance proportion shown in our study is that information about HPV and its causative role in cervical cancer was provided before the women answered questions on acceptance. This highlights the importance of providing adequate information about vaccination. In addition, the previous study included women up to age 49 years, which may have affected the outcome (16) . Indeed, several studies have observed that age has a negative correlation with acceptance of HPV vaccination (17, 18) .
It was somewhat unexpected that as many as 75% of our study women were willing to be vaccinated even if vaccination was not free. Higher income was correlated with acceptance to pay for vaccination in the previous study in Sweden (17) , but not in our study. Only 34% of women were willing to pay for vaccination in Sweden (17) , highlighting the complexity of correlates of acceptance in relation to out-of-pocket payment for vaccination. The discrepancy may be due to differences in attitudes towards government expenditure and potentially the relative difference in cervical cancer burden, between these two populations. Nevertheless, the importance of an affordable vaccine cannot be ignored. The highest median price that women in this study were willing to pay for HPV vaccination was 11.50 Euro per dose, far less than the actual cost, which is four times higher per dose (19). The fact that a mere 3% were willing to accept vaccination regardless of cost further underscores the importance of reasonable pricing. In the previous Argentinean study (16) , cost was cited as the second most common reason for non-vaccination after lack of physician recommendation and several other studies have concluded the importance of costs in relation to vaccination acceptance (17, 18, 20) . Thus, the price of vaccination must be affordable in order to achieve high coverage among young adult women in Argentina.
The finding that an association exists between belief in vaccine safety/efficacy and acceptance is consistent with other studies (17, (20) (21) (22) , though the correlation for belief in efficacy was not shown in the multivariable model. Being a welfare recipient and having prior awareness of genital warts have previously been reported to correlate positively with vaccination acceptance (17), but we are somewhat reluctant to interpret our findings on these matters, due to very wide confidence intervals. Neither could a correlation between acceptance of HPV vaccination and demographics, or sexual behavior be shown, though they have been discussed as possible correlates in several other studies (17, 18, 20) . Absence of these correlates could likely be explained by the limited sample size and homogeneity of the study population. Nevertheless, our data indicate that acceptance is highly influenced by general attitudes toward vaccination and that many respondents were unsure about the safety and effectiveness of vaccination, regardless of the type of vaccine. This, along with the finding that fear of adverse effects was a major reason for abstaining from HPV vaccination, suggests a need to further address the issue of the general More than half the Argentinean women in this sample had heard of HPV, but few had heard of condyloma, another HPV-related disease. The fairly high level of HPV awareness may have been attributable to the current media campaign in connection with the launch of the HPV vaccination program against cervical cancer. Despite the high awareness of HPV it was clear that misconceptions exist about the protection conferred by HPV vaccination. Nearly half the respondents incorrectly believed they would be fully protected from cervical cancer, which is much higher than findings from European studies, where only 7-8% believed HPV vaccine to offer complete protection (17, 23) . Furthermore, one in 10 women stated they would consider using condoms less frequently if vaccinated. The fact that 24% of previous cervical cancer screening participants stated they would be screened less often if they were vaccinated further highlights extensive misconceptions. These findings imply an urgent need to develop a health education strategy in conjunction with the vaccination program.
Eighty-one percent of participants had heard of cervical cancer prior to the study, while 95% had heard of cervical cancer screening. One reason for this discrepancy could be that the commonly used name for cervical cancer screening is Papanicolaou, which is not related to the Argentinean word for cervical cancer, cancer de cuello uterino. Awareness of cervical cancer screening was equally high in an Argentinean study carried out in 2003 in which 93% of participants had heard of Pap smears (24) and 47% had participated in screening at some point -almost the same as the 55% in our study. However, our study participants were younger and when analyzing the distribution of screening participation by age, screening coverage (84% of women aged 26-30) was clearly higher in the present study.
An important methodological issue in this study is the validity of the questionnaire. The questionnaire used in this study was adapted from a questionnaire used in a large Swedish population-based survey (17) . However, some questions were multiple choice, while others were open-ended, which may have affected some responses. For example, a recurring spontaneous concern was high cost. It is probable that more participants would have expressed this as a major concern had that been explicitly included as a multiple-choice option. Also, the predictive validity concerning acceptance of vaccination if it was not free can be discussed, as this study investigated hypothetical willingness to be vaccinated when paying out of pocket and actual uptake may differ. In addition, the question on acceptance of vaccination if it was not free did not specify price, which may have been higher than respondents expected, which in turn could have potentially affected actual uptake. Moreover, the participants may have perceived that acceptance was the socially desirable response.
Some other limitations of this study need to be addressed. Firstly, the small sample size must be taken into account. Secondly, the potential for selection bias from several aspects must be considered: i) the limited geographical area represented with uptake from only one public hospital and ii) the important fact that all women actively sought health care. Third, there was some level of non-participation that should be considered, although, even after excluding all written questionnaires, the participation rate still reached 76%.
In conclusion, Argentinian women from a non-metropolitan setting showed a high acceptance of HPV vaccination both when free of charge and when out-of-pocket payment is required. This shows an important potential for disease prevention among women living in areas at high risk for cervical cancer. However, since perceived safety was found to be associated with HPV vaccination acceptance and since a considerable percentage of the women were unsure about vaccine safety, educational campaigns targeting these issues are needed. This study also suggests the need to address misconceptions about the protection conferred by HPV vaccination and to emphasize the necessity of continued participation in screening programs. Larger studies from Argentina are needed on this topic, both to corroborate the findings of this study and to investigate acceptance from a nationwide perspective.
